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OSMOREGULATION IN THE FRESHWATER
SHRIMP, MACROBRACHIUM CARCINUS
(LINNAEUS)

River shrimps of the genus Macrobrachium are de-
capods of great cconomic importance and are widely dis-
tributed throughout Mexico, principally M. carcinus, A,
peanthurus, M_ heterochirus and M. offersii in the Gull ot
Mcxico. and M. americanum and M. tencllum vn the
Pacific coast. Some of these shrimp require brackish water
to complete their farval development and have different
physiological responses to salinity. However, before culti-
vation of these species many investigations of their physi-
vlogical requircments are nceessary, Osmoregulation in
decapods has been the subject of many investigations but
data for the genus Macrobrachium are relatively few and
most information available in this respecl concerns Af.
rosenbergii. Moreira et af. (1983, 1957) have venfied the
effect of salinity in the metabolic rate of the first zacal
stapes of M. acanthurus, M. amazonicum, M. carcinus, M,
heterochirus, M. holthuisi and M. olfersii from Brazif, snd
McNamara (1987) studied osmoregulation in M. olfersii.
The preseat paper reports the results of un invesligalion un
the usmotic regulation in M, carcinus in relation te fast and
slow salinity changes.

\aterials and Methods

The osmoregulatory capacity in Macrobrachuem cur-
cinus was éstimated by comparing haemalymph osmatic
concentration with that of the external medium. Juveniles
and adults (10.67-13 cm and 70-1235 g, length and weighy
rexpectively) were collected in tho River 'Ls Antigua’,
Ver., Mexico. The animals were acclimated in 70 Ltanks
in the labaratory at 20°C and () ppt salinity for 45 bours,
After that, groups of 10 ta 20 animals were placed in
individual tanks lo carry out the experimental protocol; this
included twoslaw osmolarity treatments (0-7 pptand O-14
ppt) and twao fast treatments (0-28 ppt and (-35 ppt). One
group was kept at 0 ppt throughoul the vxperiment and
served as a control. Osmelarity of the media was adjusied
using a hand refractometer, reading the equivalent salinity
in ppt. The vsmaotic pressure of 30 pl, samples of haemo-
Iymph and external medium was determined in triplicate
with a micto-osmometer ‘p-Osmette’ (Precision Systems
Inc.) cvery 6 hours 1o complete 168 hours of total pbserva-
tion. Haemolymph was obtained by puncture of the peri-
cardic cavily with a capillury pipetle, after the orpanisms
had been dried with an absorbent tissue; samples were Lhen
centrifuged ar 3000 rpm for 101 seconds, Concurrently
plevpod selag were examined to determine moull stage,

MEMOIRS OF THE QUEENSLAND MUSEUM

Results and Discussion

Osmotic pressure méasurements indicate that the organisms
were hyperosmoltic in freshwater and low salinities, maintain-
ing their HOC (haemolymph osmotic concentrations) between
400 and 500 mOsm/kg at O to 15 ppt, similar to M. olfersii and
M. potiuna (Moreira ef of , 1983). On the other hand, the
isosmotic point was achieved near 490 mOsm/kg (17 pph)
compared 1o the vaiuc of 492 mOsm/kg given for postlarvac of
M. carcinus (Morcita et al., 1987), The species remain
isosmonc at high salinities (above SUU mQOsm/kg) increasing
their HOC wilh the external concentralion. especially at salini-
ties between 17 and 25 ppt. Finally, the specimens in premoult
stage had a greater HOC than organisms in pastmoult stages,
with valuesof 327 and 421 mOsm/kg respectively; the smallest
values occurred inindividuals just moulted (408 mOsm/kg). On
the other hand, the species was jsosmatic in the intermoult
stage, similar ta M. roseabergii (Stern et al., 1988).
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